Emerging concepts on the role of epigenetics in the relationships between nutrition and health.
Understanding the physiological and metabolic underpinnings that confer individual differences in responses to diet and diet-related chronic disease is essential to advance the field of nutrition. This includes elucidating the differences in gene expression that are mediated through programming of the genome through epigenetic chromatin modifications. Epigenetic landscapes are influenced by age, genetics, toxins and other environmental factors, including dietary exposures and nutritional status. Epigenetic modifications influence transcription and genome stability are established during development with life-long consequences. They can be inherited from one generation to the next. The covalent modifications of chromatin, which include methylation and acetylation, on DNA nucleotide bases, histone proteins and RNA are derived from intermediates of one-carbon metabolism and central metabolism. They influence key physiological processes throughout life, and together with inherited DNA primary sequence, contribute to responsiveness to environmental stresses, diet and risk for age-related chronic disease. Revealing diet-epigenetic relationships has the potential to transform nutrition science by increasing our fundamental understanding of: (i) the role of nutrients in biological systems, (ii) the resilience of living organisms in responding to environmental perturbations, and (iii) the development of dietary patterns that programme physiology for life-long health. Epigenetics may also enable the classification of individuals with chronic disease for specific dietary management and/or for efficacious diet-pharmaceutical combination therapies. These new emerging concepts at the interface of nutrition and epigenetics were discussed, and future research needs identified by leading experts at the 26th Marabou Symposium entitled 'Nutrition, Epigenetics, Genetics: Impact on Health and Disease'. For a compilation of the general discussion at the marabou symposium, click here http://www.marabousymposium.org/.